194     XVII. GEOMETRICAL AND DYNAMICAL REPRESENTATIONS.
assume a state of equilibrium, but can never maintain the system indefinitely in a different state; it would not therefore account for phenomena like false equilibria. The conditions under which an explosion occurs when a state of false equilibrium is broken, have also beeii investigated by Duhem, who has shown that they admit of a simple geometrical interpretation.
An example of false equilibrium is afforded by a mixture of oxygen and hydrogen at ordinary temperatures. If the mixture is ignited by an electric spark a violent explosion takes place.
A mechanical illustration is afforded by a cylinder containing gas, furnished with a tightly fitting piston, between which and the cylinder friction acts, and on which various loads can be placed. In the absence of "friction, the load would by Boyle's law be inversely proportional to the volume, and the curve representing the relation between volume and load would be a rectangular hyperbola. Owing to friction however this "curve of true equilibrium" is bordered by a region of false equilibrium, and the boundaries of this region will be rectangular hyperbolas above and below the curve of true equilibrium at distances from it representing the limiting force of friction. One of these boundaries will represent the relation, between volume and load when the piston is ascending, the other when the piston is descending.1) It should however be mentioned that diiferences of opinion exist regarding Duhem's theory.
1) J. W. Mellor, Chemical Statics and Dynamics, London, Longmans, 1904.ied. In such cases the curve of transition from phase 1 to phase 2 will be different to the curve of transition from phase 2 to phase 1, and the curve of true equilibrium will be bordered by a region of "false equilibrium" in which the substance will remain in whichever phase it happens to be without any change taking place. If the borderline of this region is reached an explosion not unfrequently accompanies the change. These cases of false equilibrium have been explained by Duhem on the assumption of a resistance analogous to friction which tends to prevent a substance from passing from one phase into another. If the difference of potential in the two phases is less than the friction, the system remains in false equilibrium, if it is greater the false equilibrium breaks up. As in mechanics, the friction always acts in the opposite direction to that in which transformation tends to take place, and the amount of friction called into play is just what is necessary to prevent a change from taking place, provided that this amount is less than the limiting friction.
